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HEADPHONE 



In a neckband type headphone device there is 
provided a band onto which speaker units are connect- 
ed to both ends thereof. These speaker units are worn 
on the left and right ears. The band has a shape wherein 
the area close to the connecting part between both 



speaker units forms a curve and passes above or below 
the ears of the listener when it is wound in a circular 
shape and extended. The band is formed from an elastic 
material into a shape that presses down at the approx- 
imate center on the rear of the head of the listen 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a headphone 
device for listening to audio or sound by connecting to 
the source of audio signals. In particular, the present in- 
vention relates to a headphone device that can be made 
smaller in size when not worn. 

BACKGROUND ART 

[0002] Conventionally, a device that is positioned on 
a band and hangs on the rear of the head from both ears 
of the listener has been practically used as a headphone 
device. This type of headphone device is referred to as 
a neckband type because the band is positioned on the 
rear of the head slightly above the neck at the rear of 
the head. 

[0003] FIG.1 is a perspective view that shows an ex- 
ample of a neckband type headphone device that is cur- 
rently in the market. For this headphone device a left- 
side speaker unit 1 and a right-side speaker unit 2, which 
incorporate therein driver units with diameters of a few 
centimeters, are connected by an almost semicircular 
band 3. 

[0004] An earpad is attached to the inside of each of 
speaker units 1 , 2 delivering sound from the speaker 
units to the ears of the wearer (listener) through the 
speakers. The band 3 is formed by a hard material such 
as synthetic resin or metal. In this example, one side of 
a signal line, that connects to an audio signal source 
such as a disk player, tape player or radio receiver, is 
connected to the left-side speaker unit. 
[0005] Hooks 5, 6 are attached to the connecting parts 
of respective speaker units 1 , 2 and the band 3. These 
hooks are inserted from above at the rear of both left 
and right ears of the listener and are worn in a manner 
such that the left ear of the listener is pinched by the 
speaker unit 1 and the hook 5, and the right ear of the 
listener is pinched by the speaker unit 2 and the hook 
6. FIG. 3A, 3B and 3C show three views of an example 
of this neckband type headphone device being worn. As 
shown in FIG. 3B (side view) and FIG. 3C (top view), 
the band 3 is positioned almost horizontal on the rear of 
the head of the listener. 

[0006] Because the band is positioned at the rear of 
the head, compared to a conventional headphone de- 
vice in which the band is positioned at the top of the 
head, a neckband type headphone device worn in this 
manner can be worn without affecting the hairstyle of 
the listener as well as having a appealing look when 
worn. Consequently, it is receiving wide acceptance 
from fashion-conscious people. 

[0007] The neckband type headphone device shown 
in FIG. 1 has a shape that can be folded over and re- 
duced in size when stored. In other words, the compo- 
sition in this example is such that hinge parts 3a, 3b, 3c 



which can swing are provided at three locations, almost 
at the center of the band 3, the left side and the right 
side. For example, the hinge part 3a at the center can 
be folded towards the inside (direction indicated by ar- 

5 row a in FIG. 1) and the left /right hinge parts 3b, 3c can 
be folded downward (direction indicated by arrows b, c 
in FIG. 1). As shown in FIG. 2 as an example, by means 
of folding the band 3 in this manner, the left / right speak- 
er units 1 , 2 can be folded over and reduced in size in 

10 a closed state. Making it possible to fold over and reduce 
the size is convenient when storing and transporting the 
headphone device. 

[0008] By the way, the band 3 of the conventional 
neckband type headphone device as shown in FIG. 1 is 
*s shaped on the assumption that people who wear the de- 
vice have large heads in order to allow anyone to use 
the device. Because of this, as shown in FIG. 3B and 
FIG. 3C, a gap s will occur between the rear of the head 
and the band for almost all people when wearing the 
20 device. If this type of gap occurs, there is a chance that 
the band may be pressed forward and the headphone 
units shift and fail from the ears when, for example, the 
wearer leans on a chair or wall and is not preferred. It is 
not impossible to provide an adjustment mechanism to 
25 make it possible to adjust the size of the band although 
a band mechanism is complicated and the design of the 
headphone device will worsen. In addition, providing an 
adjustment mechanism increases the weight of the 
headphone device and is not preferred. 
30 [0009] Furthermore, by means of providing hinge 
parts 3a, 3b, 3c at a plurality of locations as described 
above, the headphone device folds over reducing in size 
thereby improving its portability. However, when these 
type of hinge parts are provided, the composition of the 
35 band becomes complicated by that alone resulting in in- 
creased manufacturing costs of the headphone device. 
In particular, in the example of FIG. 1 , the signal line 4 
that is connected to the audio signal source only comes 
out from one of the speaker units 1 and is called a single 
40 line type. For this case however, a signal line is neces- 
sary that passes through the inside of the band 3 con- 
necting the speaker unit 2 on the opposite side and the 
signal line 4. Consequently, a shape that allows the 
headphone device to be folded while passing the signal 
45 line through each of the hinge parts 3a, 3b, 3c is neces- 
sary making this a very complicated mechanism. 

DISCLOSURE OF THE INVENTIONS 



50 



55 



[001 0] The object of the present invention is to provide 
a neckband type headphone device with a simple com- 
position that is easy to carry and wear. 
[0011] A first invention is a headphone device com- 
prised of a left-side speaker unit worn on the left ear of 
a listener, a right-side speaker unit worn on the right ear 
of a listener, and a band. The left-side speaker unit is 
connected to one end of the band and the right-side 
speaker unit is connected to the other end of the band. 
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The band has a shape wherein the areas close to the 
connecting parts with both speaker units form a curve 
and pass above or below the ears of the listener when 
it is wound in a circular shape and extended. The band 
is formed of an elastic material into a shape that presses 5 
. down at the approximate center on the rear of the head 
of the listener. 

[0012] By means of providing a headphone device in 
this manner, when stored, the elasticity of the band itself 
will wind the band into a circular shape thereby reducing 10 
the size giving it a convenient shape for storage and 
transport. In addition, because the area close to the 
ends of the extended band forms a curve and passes 
above or below the ears of the listener, the speaker units . 
are held on the ears with the approximate center of the 15 
band pressing down on the rear of the head of the lis- 
tener. Consequently, the band itself is worn on the head 
of the listener with almost no space eliminating the need 
for a separate adjustment mechanism, thereby provid- 
ing a comfortable wearing experience for everyone. For 20 
this case, because the elasticity of the band itself deter- 
mines the shape when stored and when worn, the com- 
position is very simple. Namely, this makes it possible 
to achieve a simple construction with favorable portabil- 
ity and wearability as a neckband type headphone de- 25 
vice. 

[0013] A second invention is a device in the head- 
phone device of the first invention wherein an audio sig- 
nal line that connects one of the speaker units to the 
other speaker u nit is passed through the band and con- 30 
nects to an audio signal source from only one of the 
speaker units. 

[0014] By means of providing a headphone device in 
this manner, the signal line of the headphone device is 
drawn through only one of the speaker unit eliminating 35 
any hindrance when wearing the headphone device. 
[0015] A third invention is a device in the headphone 
device of the first invention wherein the left-side speaker 
unit and the right-side speaker unit are positioned in 
close proximity to each other due to the elasticity of the 40 
band when the headphone device is not being worn. 
[0016] By means of providing a headphone device in 
this manner, the shape of the device becomes very 
small when not worn. 

[0017] A fourth invention is a device in the headphone 45 
device of the first invention wherein when the left-side 
speaker unit and the right-side speaker unit are posi- 
tioned in close proximity to each other due to the elas- 
ticity of the band at a time of the headphone device being 
not worn, the audio output surfaces of the two speaker 50 
units line up almost flat. 

[0018] By means of providing a headphone device in 
this manner, it becomes possible to achieve a flat shape 
with no protrusions when the headphone device is not 
being worn as well as make it easy to store and carry 55 
the device. 

[0019] A fifth invention is a device in the headphone 
device of the first invention wherein the band itself close 
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to the connecting parts with both speaker units forms a 
curved shape that rests above the ears of the listener 
when the band is extended. 

[0020] By means of providing a headphone device in 
this manner, the speaker units can be held on the ears 
by just the band, thereby making a simple composition 
possible that does not require another member to hold 
the speaker units on the ears. 

[0021] A sixth invention is a device in the headphone 
device of the first invention wherein another member is 
attached that rests on the ears of the listener close to 
the connecting parts between both speaker units and 
the band. 

[0022] By means of providing a headphone device in 
this manner, there can be provided a composition 
whereby the headphone device can be worn with the 
band in a shape that does not pass it above the ears of 
the listener. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] 

FIG. 1 is a perspective view that shows an example 
of a conventional neckband type headphone de- 
vice. 

FIG. 2 is a perspective view that shows an example 
in which the headphone device in FIG. 1 is folded 
up. 

FIG. 3 shows three views of an example when the 
headphone device of FIG. 1 is worn, wherein FIG. 
3A is a front view, FIG. 3B is a side view and FIG. 
3C is a top view. 

FIG. 4 is a top plan view that shows an example of 
the headphone device seen from the surface ac- 
cording to a first embodiment of the present inven- 
tion. 

FIG. 5 is a top plan view that shows an example of 
the headphone device seen from the earpad side 
according to the first embodiment of the present in- 
vention. 

FIG. 6 is a circuit diagram that shows connection 
circuit examples of the headphone device accord- 
ing to the first embodiment of the present invention, 
wherein FIG. 6A is an example of a first connection 
circuit, FIG. 6B is an example of a second connec- 
tion circuit and FIG. 6C is an example of a third con- 
nection circuit. 

FIG. 7 is a perspective view that shows an example 
of how to hold the headphone device when worn 
according to the first embodiment of the present in- 
vention. 

FIG. 8 is a perspective view that shows an example 
of the headphone device being extended in order 
to wear it according to the first embodiment of the 
present invention. 

FIG. 9 shows three views of an example when the 
headphone device according to the first embodi- 
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ment of the present invention is worn, wherein FIG. 
9A is a front view, FIG. 9B is a side view and FIG. 
9C is a top view. 

FIG. 10 is a top plan view that shows an enlarged 
speaker unit of the headphone device when worn 
according to the first embodiment of the present in- 
vention. 

FIG. 11 is an explanatory diagram that shows a con- 
nection example of the headphone device accord- 
ing to the first embodiment of the present invention. 
FIG. 1 2 is a plan view that shows an example of the 
headphone device seen from the surface according 
to a second embodiment of the present invention. 
FIG. 1 3 is a plan view that shows an example of the 
headphone device extended slightly as seen from 
the surface according to the second embodiment of 
the present invention. 

FIG. 14 is a perspective view that shows an exam- 
ple of the headphone device being extended in or- 
der to wear it according to the second embodiment 
of the present invention. 

FIG 1 5 is a plan view that shows an example of the 
headphone device seen from the surface according 
to the third embodiment of the present invention. 
FIG 1 6 is a perspective view that shows an exam- 
ple of the headphone device being extended in or- 
der to wear it according to a third embodiment of 
the present invention. 

FIG. 17 is three plan views showing examples of 
the headphone device when worn according to the 
third embodiment of the present invention. 
FIG. 1 8 is a side view that shows a modified exam- 
ple of the headphone device when worn according 
to the first embodiment of the present invention. 
FIG. 19 is a side view that shows another modified 
example of the headphone device when worn ac- 
cording to the first embodiment of the present in- 
vention. 



BEST EMBODIMENTS FOR CARRYING OUT THE 
INVENTION 

[0024] In the following, a first embodiment of the 
present invention will be described with reference to 
FIG. 4 to FIG. 11. 

[0025] FIG. 4 and FIG. 5 are plan views which show 
the headphone device according to this embodiment. 
These FIGS 4, 5 show the headphone device in a stored 
state. FIG. 4 shows the shape of the surface (the surface 
here is the surface where the audio output surface 
changes to the rear) . FIG. 5 shows the shape of the rear 
surface (audio output surface). As shown in FIG. 4 and 
5, the headphone device of this example has a shape 
wherein the left-side speaker unit 10 and the right-side 
speaker unit 20 are connected by a band 30 that is 
wound in a circular shape. The band 30 is comprised of 
a material with elasticity and has a property which allow 
it to be extended almost straight from a state in which it 



is wound in a circular shape. 

[0026] As an example of the composition of the band 
30, a metal wire rod that has elasticity and a signal line 
that transfers audio signals are passed through a soft 
5 resin tube. For the metal wire rod a shape memory alloy, 
for example, can be used. Further, if a material is used 
that can be elastically deformed and can be returned 
from a state in which it is extended almost straight aback 
to its original wound shape, a metal wire other than a 
10 shape memory alloy can also be used. Even further, the 
member of the outside of the band 30 can be comprised 
of a fiber intertwined in a tube shape to be thin and long 
instead of the resin tube. 

[0027] The other end (connecting part 42) of a signal 
*s line 1 40 with a plug 41 to be attached to one end thereof 
for connecting to the audio signal source is connected 
to the left side speaker unit 1 0. This signal line 40 is also 
connected to the right-side speaker unit 20 through a 
signal line inside the band 30. 
20 1 7.9 Drivers are incorporated inside each of the speaker 
units 10, 20. These drivers supply sound signals (audio 
signals) and then output the sound signals. The incor- 
porated drivers have a diameter of a few centimeters 
(for example, about 9 mm - 1 6 mm for a small driver or 
25 about 30 mm for a comparatively large driver) . The plug 
41 is comprised such that when the plug 41 is connected 
to an audio signal source, audio signals supplied from 
that audio signal source are supplied to the drivers of 
the left and right speaker units 1 0, 20 through the signal 
30 line. In other words, as shown in, for example, FIG. 6A f 
B and C, the driver 1 0a inside the left-side speaker unit 

10 is connected to the left-channel (L) electrode of the 
plug 41 and the ground (G) electrode. The driver 20a 
inside the right-side speaker unit 20 is connected to the 

35 right-channel (R) electrode of the plug 41 and the 
ground (G) electrode. 

[0028] Returning to the description of FIG. 4 and FIG. 
5, sponge-like earpads 11, 21 are attached to the out- 
side of the drivers incorporated inside each of the speak- 
40 er units 10, 20. The housings of the speaker units 10, 
20 are comprised of a resin or a metal. As shown in FIG. 
5, the approximate center of the earpads 11,21 of each 
of the speaker units 10, 20 form audio output surfaces 

1 1 a, 21 a and drivers (not shown in the figure) are placed 
45 inside these. These left and right audio output surfaces 

11a, 21a line up almost flat when stored. 
[0029] Hereupon, when the positional relationship be- 
tween each of the speaker units 1 0 : 20 and the band 30 
is described, the end 31 of the band 30 is connected to 

50 the band connecting part 1 2 of the left-side speaker unit 
1 0. This band connecting part 1 2 is located at a position 
off-center from the center of the almost circular shaped 
left-side speaker unit 10. In like manner, the end 32 of 
the band 30 is connected to the band connecting part 

55 22 of the right-side speaker unit 20. This band connect- 
ing part 22 is also located at a position off-center from 
the center of the almost circular shaped right-side 
speaker unit 20. 



4 



BNSDOCID: <EP 



1250025A1 I > 



1 



EP 1 250 025 A1 



8 



7 

[0030] The shape of the band 30 wound in a circular 
shape is such that it is wound approximately 650° (about 
7/4 of a turn). As shown in FIG. 4 and FIG. 5, however 
the left and right speaker units 10, 20 do not lie on top 
of each other. The area close to the ends 31 , 32 of the 
band 30 that connects the left and right speaker units 
10, 20 forms a curve with a comparatively small radius, 
the center of the band 30 forms a curve with a compar- 
atively large radius and the winding position of one end 
31 and the winding position of the other end 32 are ar- 
ranged at different positions. 

[0031] Next, the state when the headphone device of 
this example comprised in this manner is worn will be 
described. As shown in FIG. 7, when the listener wears 
the headphone device of this example, the left and right 
hands separately grasp the left and right speaker units 
1 0. 20 with the surfaces (audio output surfaces 1 1 a, 21 a 
are opposing surfaces) of the left and right speaker units 
1 0 : 20 held upward. The left and right speaker units 1 0, 
20 are then opened upward towards the left and right. 
While opening the speaker units in this manner, the 
band 30 is extended and, as shown in FIG. 8, the audio 
output surface 11a of the left-side speaker unit 10 and 
the audio output surface 21a of the right-side speaker 
unit 20 are positioned such that they are opposite each 
other at an interval of approximately 20 cm. 
[0032] When the band is extended as shown in FIG. 
8, the force that will return the band 30 to its original 
shape comes into play. The forces which operate at this 
time are indicated by arrows P1, P2 and P3 shown in 
FIG. 8 and can be divided up into forces P1 and P2 
which mainly work to return the left and right speaker 
units 10, 20 towards their original direction and force P3 
that works to return the middle part 33 of the band 30 
from an extended state back to the original curved state. 
[0033] Furthermore, when the band 30 is extended as 
shown in FIG. 8, a space E1 occurs between the one 
end 31 of the band that has a shape forming a curve 
with a comparatively small radius and the left-side 
speaker unit 1 0. The left ear of the wearer (listener) can 
just enter into this space. Further, in the same manner 
another space E2 occurs between the other end 32 of 
the band and the right-side speaker unit 20. The right 
ear of the wearer (listener) can just enter into this space. 
[0034] Hereupon, with the band extended as shown 
in FIG. 8, the headphone device is brought to the rear 
of the head of the wearer. The upper part of the left ear 
of the wearer is placed in the above-mentioned space 
E1 and the upper part of the right ear of the wearer is 
placed in the space E2 and both ends 31 , 32 of the band 
30 are placed at the upper rear of both the right and left 
ears. Now, with the speaker units 10, 20 positioned on 
the surfaces of both the right and left ears, the head- 
phone device is held in place on the head. 
[0035] FIG. 9 shows three views when the headphone 
device is worn on the head of the listener in this manner. 
As shown in FIG. 9A : looking from the front, the left-side 
speaker unit 1 0 is positioned on the front of the left ear 



e1 of the listener and the right-side speaker unit 20 is 
positioned on the front of the right ear e2 of the listener. 
Further, as shown in FIG. 9B and FIG. 9C, maintaining 
that position is accomplished by means of the ends 31 , 
5 32 of the band 30 positioned between the upper part of 
the ears e1 , e2 and the head. 

[0036] With the headphone device worn on the head 
of the listener as shown in FIG. 9, the device is securely 
fit on the head in order that the forces (P1 , P2, P3 shown 

10 in FIG. 8) come into play which will return the band 30 
extended from the shape shown in FIG. 4 back to its 
original shape. In other words, as shown in FIG. 9C 
viewed from above, force P1 shown in FIG. 8 operates 
as a force that presses the left-side speaker unit 10 to- 

15 wards the center of the head and firmly fits the left-side 
speaker unit 1 0 to the ear el . In the same manner, force 
P2 shown in FIG. 8 operates as a force that presses the 
right-side speaker unit 20 towards the center of the head 
and firmly fits the right-side speaker unit 20* to the ear 

20 e2. Furthermore, as shown in FIG. 9B and C, the force 
P3 that works on the middle part 33 of the band 30 
shown in FIG. 8 functions as a force so that the rear of 
the head hi and the middle part 33 come in contact with 
each other when worn. 

25 [0037] FIG . 1 0 is an expanded view showing when the 
headphone device is worn on the right ear e1 of the lis- 
tener. Because the band connecting part 1 2 of the left- 
side speaker unit 1 0 deviates from the center of the left- 
side speaker unit 1 0 towards the front, the end 31 of the 

30 band 30 is positioned towards the front of the ear e1 
' when the left-side speaker unit 10 is attached such that 
it is positioned almost at the center of the ear e1 . Then, 
it is attached in a shape such that it wraps around the 
rear of the head with the band 30 passing the upper rear 

35 of the ear e1 with a comparatively small diameter from 
the end 31 positioned at the front of the ear e1 . Further, 
for this case, the signal line 40 that is connected to an 
audio signal source is extended downward from the 
band connecting part 1 2 of the left-side speaker unit 1 0. 

40 [0038] In addition, by removing the headphone device 
being worn as shown in FIG. 9 from the head of the lis- 
tener, the band 30 is returned to its original wound shape 
and automatically returns to a circular shape as shown 
in FIG. 4 and FIG. 5. 

45 [0039] The headphone device comprised and worn in 
this manner is a neckband type headphone device with 
the band positioned at the rear of the head and feels 
very comfortable when worn. In other words, as shown 
in the wearing example of FIG. 9, the left and right 

50 speaker units 10, 20 are pressed against the left and 
right ears e1 , e2 by the elasticity of the band 30 itself 
and the ends 31 , 32 of the band 30 pass over the upper 
part of the ears e1 , e2 supporting the speaker units 10, 
20. This determines favorable positions for the left and 

55 right speaker units 10, 20. The force that presses 
against the sides of the ears when worn is determined . 
by the force that will return the band 30 to its original 
shape. By means of setting the force that determines 
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the position when worn on the ears to the minimum limit, 
the headphone device can be comfortably worn for long 
periods of time. 

[0040] Further, since a force that presses against the 
side at the rear of the head hi is also functioning the 
middle part 33 of the band 30 has almost no space oc- 
curring, unlike a conventional neckband type head- 
phone device, between the rear of the head and the 
band allowing the headphone device to be comfortably 
worn. In particular no space occurs at the rear of the 
head regardless of the shape of the head of the wearer 
and even if an adjustment mechanism is not provided, 
the headphone device fits perfectly on all wearers. 
[0041] Even further, when the headphone device of 
this example is not being worn, the elasticity of the band 
30 will automatically return the band to the small circular 
shape shown in FIG. 4 and FIG. 5 allowing the storage 
size to be reduced and eliminating any troubles when 
carried. For this case, since only elastic deformation of 
the band 30 is utilized, the necessity of a conventional 
mechanism that provides a hinge part that folds over is 
completely eliminated making it possible to realize a 
very simple composition and lower the cost of the head- 
phone device. 

[0042] In addition, each type of conventionally known 
format can be applied for the connection state between 
the signal line 40 and the left and right speaker units 1 0, 
20. In other words, as an example as shown in FIG. 6A 
foursignal lines bundled together are used forthe signal 
line 40. From among those four, two are used to connect 
the driver inside the headphone unit 1 0 to the left chan- 
nel (L) electrode and the ground (G) electrode of the 
plug 41 . The remaining two signal lines are used to con- 
nect the driver inside the headphone unit 20 to the right 
channel (R) electrode and ground (G) electrode of the 
plug 41 as a signal line 30a that passes inside the band 
30. 

[0043] Further, as an example as shown in FIG. 6B, 
a signal line at ground potential (G) can be used for both 
the left channel and right channel and three signal lines 
bundled together can also be used forthe signal line 40. 
Even further, as an example as shown in FIG. 6C, a 
composition that can be used is shown wherein the sig- 
nal line is not inserted inside the band 30. In this com- 
position signal lines 41L and 41 R are separated from 
the plug 41 into two lines. One signal line 41 L is directly 
connected to the driver inside the left-side speaker unit 
1 0 and the other signal line 41 R is directly connected to 
the driver inside the right-side speaker unit 20. 
[0044] As resultantly shown in FIG. 11 , in any of these 
connection examples, the left channel (L) electrode and 
the ground (G) electrode of the plug 41 are connected 
to the driver 1 0a inside the left-side speaker unit 1 0 and 
the right channel (R) electrode and ground (G) electrode 
of the plug 41 are connected to the driver 20a inside the 
right-side speaker unit 20. This supplies audio signals 
for the channels corresponding to the left and right 
speaker units 10a, 20a. 



[0045] Next, a second embodiment of the present in- 
vention will be described referring to FIG. 1 2 to FIG. 14. 
The headphone device of the second embodiment is a 
device with a different wound shape of the band of the 
5 headphone device described in the first embodiment 
and has an even smaller shape when stored. 
[0046] FIG. 12 is a top plan view that shows the head- 
phone device seen according to this embodiment. FIG. 
12 shows the shape of the front surface (the surface 
10 here is the surface where the audio output surface 
changes to the rear) of the headphone device in a stored 
state. The headphone device of this example consists 
of the band 70 that connects the left-side speaker unit 
50 and the right-side speaker unit 60. The band 70 has 
15 aspiral shape that is wound about2 1/2 times. The wind- 
ing overlap, however, changes at the middle and the 
middle part 75 of the band 70 is wound such that it is on 
the lowest side. The band 70 is comprised of a material 
having elastic force and has properties that allow it to 
20 be extended from being wound in a circular shape al- 
most straight. One of the ends 71 is connected to the 
left-side speaker unit 50 and the other end 72 is con- 
nected to the right-side speaker unit 60. 
[0047] The band 70 is comprised of a metal wire rod 
25 that has elasticity and a signal line that transmits audio 
signals. This wire and signal line are passed through a 
soft resin tube. For the metal wire rod a shape memory 
alloy, for example, can be used. Further, if a material is 
used that can be elastically deformed and can be re- 
30 turned from a state in which it is extended almost straight 
back to its original wound shape, a metal wire other than 
a shape memory alloy can also be used. Even further 
the material of the outside of the band 70 can be com- 
prised of a fiber intertwined in a tube shape to be thin 
35 and long instead of the resin tube. 

[0048] The other end of the signal line 80 that is at- 
tached to one end of the plug 81 that connects to an 
audio signal source is connected to the left-side speaker 
unit 50. This signal line 80 is also connected to the right- 
*o side speaker unit 60 through a signal line inside the band 
70. 

[0049] Drivers are incorporated inside each of the 
speaker units 50, 60 for outputting sound when supplied 
with sound signals (audio signals). These internally in- 
45 corporated drivers have a diameter of, for example, a 
few centimeters. The plug 81 is comprised such that 
when the plug 81 is connected to an audio signal source, 
audio signals (sound signals) supplied from that audio 
signal source are supplied to the drivers inside the left 
50 and right speaker units 50, 60 through the signal line. 
[0050] Earpad (not shown in the figure) is attached to 
the surface on the side opposite to the surface shown 
in FIG. 12 of each of the speaker units 50, 60. Sounds 
output from the drive through these earpads are sent to 
5 5 the ears of the wearer. 

[0051] When the headphone device of this example 
is worn, at first as shown in FIG. 13, the left-side speaker 
unit 50 and the right-side speaker unit 60 are extended 
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in the horizontal direction (direction of arrow x and arrow 
y). When the headphone device of this example is ex- 
tended just a little as shown in FIG. 13.. the two wound 
parts 73, 74 are formed in the middle of the band 70. 
[0052] Then, as shown in FIG. 14, the audio output 
surface of the left-side speaker unit 50 and the audio 
output surface of the right-side speaker unit 60 are po- 
sitioned opposite each other after the space between 
the left-side speaker unit 50 and the right-side speaker 
unit 60 are extended (for example, about 20 cm). This 
type of positional relationship causes the forces to occur 
which will return the band 70 to its original shape in like 
manner to the headphone device described in the first 
embodiment above. Force P1 of the left-side speaker 
unit 50 acts towards the center direction, force P2 of the 
right-side speaker unit 60 acts towards the center direc- 
tion and force P3 pushes the middle part of the band 70 
onto the side of the head of the wearer. 
[0053] Because of this, the space E1 between the left- 
side speaker unit 50 and the end 71 of the band 70 pass- 
es over the upper part of the left ear of the wearer and 
the space E2 between the right-side speaker unit 70 and 
the end 72 of the band 70 passes over the upper part of 
the right ear of the wearer. This allows the headphone 
device to be comfortably worn in the same manner as 
the headphone device described in the first embodi- 
ment. 

[0054] By means of using the headphone device of 
the second embodiment in this manner, the headphone 
device can be reduced in size even more when stored 
making it for example, easy to carry. 
[0055] Next, a third embodiment of the present inven- 
tion will be described referring to FIG. 1 5 to FIG. 1 7. The 
headphone device of the third embodiment of the 
present invention uses a vertical-in-the-ear type format 
for the headphone unit (hereinafter referred to as verti- 
cal type) . For this vertical type the audio output surface 
inside the headphone unit is worn perpendicular to the 
opening of the ear. 

[0056] FIG. 1 5 is a top plan view that shows the head- 
phone device according to the third embodiment. FIG. 
1 5 shows the shape of the front of the headphone device 
when stored. The headphone device of this example us- 
es the above-mentioned vertical type for the left-side 
speaker unit 110 and the right-side speaker unit 120. 
The drivers incorporated inside the speaker units 110, 
120 have comparatively small diameters of approxi- 
mately 16 mm. The use of small drivers makes it possi- 
ble to have a shape that allows the end of the unit to be 
slightly inserted into the opening of the ear of the wearer. 
The housings that comprise the speaker units 110, 1 20 
is formed of a resin. 

[0057] The band 130 used in this example uses a 
band with a shape identical to the band 30 described in 
the first embodiment and is wound approximately 650° 
(namely, about 7/4 of a turn) . The band 130 is com- 
prised of a material with elasticity and has properties 
which allow it to be extended from a state in which it is 



wound in a circular shape almost straight. One end 1 31 
is connected to the left-side speaker unit 110 and the 
other end 1 32 is connected to the right-side speaker unit 
1 20. The band 1 30 is wound with a comparatively small 
5 diameter close to the end 131 and the other end 132 
and the middle part is wound with a comparatively large 
radius. 

[0058] As an example of the composition of the band 
130, a metal wire rod that has elasticity and a signal line 

10 that transfers audio signals are passed through a soft 
resin tube. For the metal wire rod a shape memory alloy, 
for example, can be used. Further, if a material is used 
that can be elastically deformed and can be returned 
from a state in which it is extended almost straight back 

is to its original wound shape, a metal wire other than a 
shape memory alloy can also be used. Even further, the 
material of the outside of the band 70 can be comprised 
of a fiber intertwined in a tube shape to be thin and long 
instead of the resin tube. 

20 [0059] A plug, that functions to connect the head- 
phone device to an audio signal source, is connected to 
one end of the signal line 1 40 attached to the end of the 
left-side speaker unit 110. This signal line 140 is also 
connected to the right-side speaker unit 120 through a 

25 signal line inside the band 1 30. 

[0060] Drivers are incorporated inside each of the 
speaker units 1 0, 120. These drivers supply sound sig- 
nals (audio signals) and then output the sounds. For this 
case, the headphone device of this example is a vertical 

30 type and the audio output surfaces 111, 121 from the 
drivers are positioned almost upright as shown in FIG. 

15. Further, when the plug at the end of the signal line 
140 is connected to an audio signal source, the audio 
signals (sound signals) supplied from that audio signal 

■35 source are supplied to the drivers inside the left and right 
speaker units 1 1 0 , 1 20 through the signal line. 
[0061] Describing the wearing state of the headphone 
device of this example, the left and right speaker units 
110, 120 are separately held in the left and right hands 

40 when the listener wears the headphone device of this 
example and the band is extended while opening the 
device towards the left and right. Then, as shown in FIG. 

16, the audio output surface 1 1 1 of the left-side speaker 
unit 110 and the audio output surface 121 of the right- 

45 side speaker unit 1 20 are positioned to be lined up par- 
allel to each other with a space of approximately 20 cm 
between them. 

[0062] When the band 130 is extended in the state 
shown in FIG. 16, the force that will return the band 30 

50 to its original shape comes into play. The forces which 
operate at this time are indicated by arrows P1 , P2 and 
P3 shown in FIG. 1 6 and can be divided up into forces 
P1 and P2 which mainly work to return the left and right 
speaker units 110, 120 towards their original direction 

55 and force P3 that works to return the middle part 133 of 
the band 1 30 from an extended state back to the original 
curved state. 

[0063] Further, when the band 130 is extended in the 
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state shown in FIG. 16, a space E1 occurs between one 
end 131 of the band that has a shape forming a curve 
with a comparatively small radius and the left-side 
speaker unit 110. The left ear of the wearer (listener) 
can just enter into this space. In the same manner an- 
other space E2 occurs between the other end 132 of the 
band and the right-side speaker unit 120. The right ear 
of the wearer (listener) can just enter into this space. 
[0064] Hereupon, with the band extended as shown 
in FIG. 16, the headphone device is brought to the rear 
of the head of the wearer. The upper part of the left ear 
of the wearer is placed in the above-mentioned space 
E1 and the upper part of the right ear of the wearer is 
placed in the space E2 and both ends 131 , 132 of the 
band 1 30 are placed at the upper rear of both the right 
and left ears. Now, with the speaker units 110, 120 po- 
sitioned on the surfaces of both the right and left ears, 
the headphone device is held in place on the head. 
[0065] FIG. 17 shows three views when the head- 
phone device is worn on the head of the listener in this 
manner. As shown in FIG. 17A, looking from the front, 
the left-side speaker unit 110 is positioned on the front 
of the left ear e1 of the listener and the right-side speak- 
er unit 120 is positioned on the front of the right ear e2 
of the listener. At this time, the audio output surfaces 
111, 112of both of the speaker units 11 0, 120 are facing 
towards the front. Further, as shown in FIG. 17B and 
FIG. 17C, maintaining that position is accomplished by 
means of the ends 131 , 132 of the band 30 positioned 
between the upper part of the ears e1 , e2 and the head. 
The plug 141 is also attached to the end of the signal 
line 140 connected to the left-side speaker unit 110. 
[0066] With the headphone device worn on the head 
of the listener as shown in FIG. 1 7, the device is securely 
fit on the head in order that the forces (P1 , P2, P3 shown 
in FIG. 1 6) come into play which will return the band 1 30 
extended from the shape shown in FIG. 15 back to its 
original shape. In other words, as shown in FIG. 17C 
viewed from above, force P1 shown in FIG. 1 6 operates 
as a force that presses the left-side speaker unit 110 
towards the center of the head and firmly fits the left- 
side speaker unit 1 1 0 to the ear e1 . In the same manner, 
force P2 shown in FIG. 16 operates as a force that 
presses the right-side speaker unit 120 towards the 
center of the head and firmly fits the right-side speaker 
unit 120 to the ear e2. Furthermore, as shown in FIG. 
17B and C, the force P3 that works on the middle part 
133 of the band 130 shown in FIG. 16 functions as a 
force that pushes the rear of the head hi when worn. 
No space occurs between the middle part 133 of the 
band 130 and the rear of the head hi . 
[0067] By means of wearing this headphone device 
in this manner, the device can be worn very comfortably 
just like the headphone device described in the first em- 
bodiment. Also, the force of the band automatically re- 
duces the size (shown in FIG. 1 5) of the headphone de- 
vice when stored making it possible to reduce the stor- 
age space which also makes it easy to carry. In addition, 



the vertical type speaker units described in this third em- 
bodiment can be connected to a band that is wound dou- 
ble in a spiral shape as described in the second embod- 
iment which further reduces the size when stored. 
5 [0068] Even further, in the vertical type headphone 
device in the third embodiment wherein the audio output 
surface of the speaker units face towards the front of the 
wearer, a similar band can be attached to a so-called 
inner ear type headphone device wherein the speaker 
10 units which have internally incorporated drivers with di- 
ameters of, for example, 16 mm or 9 mm are inserted 
into the opening of the ear and worn. 
[0069] Although the first, second and third embodi- 
ments described up to now had compositions wherein 
15 the areas close to the ends of the band that connects 
the left and right speaker units were arranged directly at 
the rear of the ears of the listener and the speaker units 
hung on the ears, the band itself can pass under the 
ears and be fastened to the ears using a separate sup- 
20 port member attached to the speaker units or the band. 
[0070] In other words, as shown in, for example, FIG. 
1 8, a composition is provided in which the end 34 of the 
band 30' is connected to the lower side of the band con- 
necting part 12 of the speaker unit 10* and a support 
25 member 36 comprised of a resin or the like stretches 
upward from the support connecting part 35 located in 
the middle of the band 30'. The support member 36 is 
hung on the upper rear of the ear e1. The headphone 
device is worn can be this manner. 
30 [0071] Further, as shown in, for example, FIG. 19, a 
composition is provided in which the end 34 of the band 
30" is connected to the lower side of the band connect- 
ing part 1 2 of the speaker unit 1 0" and a support member 
37 comprised of a resin orthe like stretches upwardfrom 
35 the upper side of the band connecting part 12. The sup- 
port member 37 is hung on the upper rear of the ear e1 . 
The headphone device can be worn in this manner. 
[0072] For the vertical type headphone device de- 
scribed in the third embodiment, even if the device has 
40 a shape wherein the band passes under the ear, the 
speaker units fit into the opening of the ears. Conse- 
quently the headphone device can have a shape that 
is not provided with any particular support member. 
[0073] The headphone devices and band shapes de- 
4 5 scribed in each of the above embodiments are only ex- 
amples and other shapes can be used. Even further, the 
headphone device can also have a microphone at- 
tached to the middle, or another location, of a signal line 
that connects one end of the headphone unit and the 
50 plug and be used for portable telephone terminals (as a 
headset). 

INDUSTRIAL APPLICABILITY 



55 [0074] According to the headphone device related to 
the present invention described above, the elasticity of 
the band itself when stored will wind the band into a cir- 
cular shape thereby reducing the size giving it a con- 
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venient shape for storage and transport. In addition, 
when worn, because the area close to the ends of the 
extended band forms a curve and passes above or be- 
low the ears of the listener, the speaker units are held 
on the ears with the approximate center of the band 
pressing down on the rear of the head of the listener. 
Consequently, the band itself is worn on the head of the 
listener with almost no space eliminating the need for a 
separate adjustment mechanism providing a comforta- 
ble wearing experience for everyone. For this case, be- 
cause the elasticity of the band itself determines the 
shape when stored and when worn, the composition is 
very simple. Namely, this makes it possible to achieve 
a simple construction with favorable portability and 
wearability as a so-called neckband type headphone 
device. 



5. A headphone device according to claim 1 , wherein 

the connecting part close to the band itself be- 
tween both speaker units forms a curved shape that 
rests above the ears of the listener when said band 
5 is extended. 

6. A headphone device according to claim 1 , wherein 
separate members to be hung on the ears of the 
listener are attached close to the connecting part 
between both said speaker units and said band. 
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Claims 

20 

1. A headphone device comprising: 

a left-side speaker unit worn on the left ear of 
a listener; 

a right-side speaker unit worn on the right ear 25 
of a listener; and 
a band, wherein 

said left side speaker unit is connected to one 
end of said band and said right side speaker 
unit is connected to the other end of said band, 30 
said band having a shape wherein the area 
close to the connecting part between both 
speaker units forms a curve and passes above 
or below the ears of the listener when it is 
wound in a circular shape and extended, said 35 
band being formed from an elastic material into 
a shape that presses down at the approximate 
center on the rear of the head of the listener. 



2. A headphone device according to claim 1 , wherein <*o 

an audio signal line that connects one of the 
speaker units to the other speaker unit is passed 
through said band and connects to an audio signal 
source from only one of the speaker units. 

45 

3. A headphone device according to claim 1 , wherein 

said left-side speaker unit and said right-side 
speaker unit are positioned in close proximity to 
each other due to the elasticity of said band when 
said headphone device is not being worn. so 

4. A headphone device according to claim 1 , wherein 

when said left-side speaker unit and said 
right-side speaker unit are positioned in close prox- 
imity to each other du e to the elasticity of said band 55 
at a time of said headphone device not being worn, 
the audio output surface of said two speaker units 
line up almost flat. 
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FIG. 9C 
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FIG. 13 
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FIG. 17C 
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Description' of Reference numerals 

1 Left-side speaker unit 

2 Right-side speaker unit 

3 Band 

3a, 3b, 3c Hinge part 

4 . Signal line 

5 , 6 Hook 

10, 10', 1 0" Left-side speaker unit 

10a-**-- Driver 

11 Earpad 

1 1 a Audio output surface 

12 Band connecting part 

2 0 Right-side speaker unit 

2 0a Driver 

2 1 Earpad 

2 1 a Audio output surface 

2 2 Band connecting part 

30, 30', 30' r Band 

3 0a Signal line 

3 1, 3 2 End 

3 3 Middle part 

3 4 End 

3 5 Support connecting part 

36, 37 Support part 

4 0, 4 0L, 4 OR Signal line 

4 1 Plug 

4 2 Connecting part 
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5 0 Left-side speaker unit 

6 0 Right-side speaker unit 

7 0 Band 

7 1, 7 2 End 

7 3, 7 4 Wound parts 

7 5 Middle, part 

SO Signal line 

8 1 Plug 

* 

110 Left-side speaker unit 

111 Audio output surface 
12 0 Right-side speaker unit 

12 1 Audio output surface 

13 0 Band 

13 1, 132 End 

13 3 Middle part 

14 0 Signal line 

e 1 , e 2 Ears 

hi Rear of the head 
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